INTRODUCTION
Pulmonary air leak is a common manifestation of pulmonary barovolu trauma that occurs in preterm neonates with respiratory distress syndrome (RDS) during treatment with mechanical ventilation. Its incidence is about 10% of the ventilated preemies treated with surfactant 1, 2 . Known forms of air leak are pneumothorax, pneumomediastinum, pulmonary interstitial emphysema (PIE), and left-sided acquired lobar emphysema (ALPE).
3,4
The therapeutic management of ALPE is difficult and not always successful. Therapeutic options include positioning of the neonate on the affected hemithorax, 5, 6 selective ventilation of the nonaffected lung with conventional ventilation (CV), 7 selective occlusion of the affected mainstem bronchus, 8 ± 11 surgical resection of the affected lung portion, 12, 13 application of high-frequency ventilation (HFV) to the trachea, 14 and administration of dexamethasone.
15
There have also been a few reports of successful ventilation of the nonaffected lung with HFV. 16 ± 19 We report on the successful management of a preterm neonate with unilateral ALPE by selective bronchial intubation of the contralateral lung and high-frequency oscillatory ventilation (HFOV).
CASE REPORT
A preterm male neonate was born after acute labor at 29 weeks' gestation, with a birth weight of 1290 g, and 1-minute Apgar score of 5. Because of respiratory distress the neonate was intubated immediately postdelivery and was admitted to the neonatal intensive care unit (NICU). The chest radiograph showed bilateral lung opacification with air bronchograms, a typical appearance for RDS. , and the chest radiograph showed a bilateral diffuse PIE. A few days later a repeat chest radiograph showed the appearance of emphysematous blebs (bullae) in the left lung (ALPE) with mediastinal shift to the right (Figures 1  and 2 ). During this time there was a decrease in the neonate's activity and response to external stimuli, whereas arterial blood pressure and peripheral circulation were normal. Moreover, there were no clinical findings of PDA, the blood cultures were negative, and the routine haematological and biochemical analyses were normal.
The management upon the appearance of PIE and ALPE included lateral positioning on the left hemithorax with adjustment of CV parameters (respiratory rate increased from 40 to 70 breaths per minute, PIP decreased from 14 to 12 cm H 2 O) without any improvement in blood gases and radiologic appearance of the lungs. On the 13th day of life tracheal ventilation by HFOV (Sensor Medics 3100A) was attempted and resulted in a prompt improvement in the We describe a premature infant ( gestational age 28 weeks and birth weight 1280 g ) with a left -sided acquired lobar emphysema ( ALPE ) . Left lateral decubitus positioning, right -sided conventional ventilation ( CV ) , tracheal high -frequency oscillatory ventilation ( HFOV ) , and dexamethasone administration were subsequently used in the treatment without success. The emphysema was resolved and the patient was extubated after selective intubation and HFOV of the right unaffected lung. We also review the reported cases of ALPE in neonates that were treated by one -sided highfrequency ventilation ( HFV ) . clinical picture and arterial blood gases values but the radiologic appearance remained unchanged and there was inability to wean the patient from the ventilator. The improvement started immediately after application of HFOV and had been stabilized for 4 days when the patient was switched back to CV because of deterioration of radiologic appearance and blood gases values. On the 18th day of life (Figures 3 and 4) . The patient was weaned of the ventilator 6 days later. During his stay on the ventilator the neonate was given morphine 20 g/kg/hr, phenobarbital 5 mg/kg/d, nebulised albuterol, intravenous (IV) and nebulised furosemide, IV theophylline, and antibiotics according to clinical indications. All brain ultrasonograms were normal.
The neonate was discharged in good overall condition on the 70th day of life.
DISCUSSION
This is a case report on a preterm neonate with RDS who developed PIE and ALPE during mechanical ventilation. Initially he was managed with adjustment of the ventilator settings (decrease in inspiratory time, increase in respiratory rate) and positioning on the affected side, without success. Application of tracheal HFOV, despite an initial improvement in blood gases, had no effect on the radiologic appearance of ALPE and did not allow weaning from the ventilator. Intravenous administration of dexamethasone and selective intubation of the contralateral lung had no effect.
Clinical improvement and definite resolution of the RDS was achieved only after elective intubation and HFOV of the contralateral lung.
ALPE is usually the result of mechanical ventilatory support of neonates with RDS. When the emphysema is extensive it causes serious problems in the ventilation and perfusion of the lung and may give rise to pneumothorax and pneumomediastinum. Numerous therapeutic approaches have been tried, and there is no generally accepted management strategy. Surgical removal of the ALPE has been used successfully, as in the cases of congenital lobar pulmonary emphysema. 12 The improvement of ventilation techniques in the neonates contributed to the successful treatment of ALPE and restrained the surgical interventions to the failed conservative treatment cases. 13 However, the commonly used nonoperative therapeutic modalities are often accompanied by failure or complications. 16 ± 18,20 Selective HFV of the lung contralateral to the lesion, originally reported by Randel and Mannino, 16 is effective and safe. In our review of the literature (with use of MEDLINE) we identified six reports (including our case) of HFV application to the contralateral lung leading to rapid improvement and complete resolution without complications. 16 ± 19 In two of the six cases, high-frequency jet ventilation (HFJV) in combination with IMV was used 17 and in the other four, HFOV (Refs. 16 ± 19 and our case) ( Table 1) . In all six cases other therapeutic modalities had previously been applied without success. In addition, no case of ALPE is known in which selective HFV of the unaffected lung had failed.
When the emphysema (PIE or ALPE) is in the right lung, selective intubation of the left lung is difficult. In these cases balloon or Swann Ganz catheter obstruction of the right mainstem bronchus with or without concurrent tracheal HFV may be required. 8 ± 11,20 Selective intubation and selective obstruction of the mainstem bronchus poses some risk of injuring the bronchial mucosa and granuloma formation scarring with stenosis or broncomalacia. These complications did not occur in referred cases.
It appears that selective HFV (HFJV or HFOV) of the lung contralateral to the ALPE is effective even in cases where other therapeutic approaches have failed. It is known that HFV provides adequate oxygenation and ventilation at lower Paw, decreases the duration of time spent at that pressure and reduces the phasic 
